Inhibition of antagonist binding to human brain muscarinic receptor by vanadium compounds.
Metavanadate, orthovanadate, and pervanadate all inhibited [3H]QNB antagonist binding to the human brain muscarinic acetylcholine receptor (mAChR) in the presence of glutathione, with the order of decreasing potency and the concentration required for 50% inhibition (I[50]) being: pervanadate (95 microM) > orthovanadate (132 microM) > metavanadate (452 microM). Omission of glutathione decreased the inhibition of the vanadium compounds 2-6-fold. Preincubating the vanadium compounds with the mAChR in the presence of glutathione at 37 degrees for 1 h markedly decreased the I(50) values as follows: pervanadate (13 microM) > orthovanadate (46 microM) > metavanadate (118 microM). Inhibition by the vanadium compounds was blocked by EDTA, Mn2+, and Trolox, a water-soluble vitamin E analog. Vanadium use in treating diabetes is discussed regarding its inhibition of mAChR function.